Plain English summary {#Sec1}
=====================

Many women across the world give birth by caesarean section, which can be a life-saving intervention for both the woman and her baby. However, some women have a caesarean section even if there is not a medical need to have one. This can lead to short- and long-term risks for the woman and her baby. We use the term "optimising the use of caesarean section" to refer to making the best possible use of caesarean section to improve the health and well-being of women and their babies.

There are many factors contributing to high caesarean section rates including incentives for healthcare providers, a culture of intervention in the hospital setting, healthcare providers' fear of blame, beliefs about provider-patient relationships, perceptions about the convenience about different types of birth, and social norms around birth. These multiple factors need to be addressed when designing research, evaluation or health services to optimise the use of caesarean section.

In this paper, we propose a research protocol that can be used by researchers, ministries of health, or others to understand and address caesarean section. We propose to start with formative research. Formative research refers to gathering data that might be useful to understand the issue and people the issue is affecting, then use this data to develop programs or further research. We provide a template for how this research could be conducted, including the research protocol (background, rationale, objectives, design, methods and logistics) and study tools (a document review, readiness assessment, and qualitative research guides).

Background {#Sec2}
==========

Caesarean section is a surgical procedure that can prevent maternal and newborn mortality when used for medically indicated reasons \[[@CR1]\]. However, there is no evidence of benefits for women or babies who do not have a medical indication \[[@CR2]\]. As with all surgical procedures, caesarean section is associated with short and long-term risks for women, children, and future pregnancies, as well as substantial healthcare costs \[[@CR2]--[@CR5]\]. These risks are higher in settings where women have limited access to comprehensive obstetric and post-surgical care. Rapid rises in caesarean section without concurrent decreases in maternal or perinatal morbidity or mortality suggest that a large proportion of caesarean sections are unnecessary. Across 150 countries, 18.6% of all births are estimated to occur by caesarean section, ranging from 1.4 to 56.4% across different countries \[[@CR6]\]. The global caesarean section rate increased by 12.4% (from 6.7 to 19.1%) from 1990 to 2014 \[[@CR6]\].

Rising caesarean section rates are a global challenge that affects high-, middle-, and low-income countries across all geographical regions \[[@CR1], [@CR6], [@CR7]\]. The causes of increased rates vary across and within contexts, and may include differences in professional practices, fear of medical litigation and associated professional risk-aversion, changes to the characteristics of the population (e.g.: increasing prevalence of obesity, or increasing proportion of older women or multiple births), as well as economic, organisational, and sociocultural factors such as generational shifts in work and family responsibilities, women's increasing desire to determine how and when their babies are born, and physician preferences \[[@CR1], [@CR8]--[@CR10]\]. Sustained increases in caesarean section rates are a major public health concern and there is an urgent need for evidence-based guidance to address this trend \[[@CR1]\]. Optimising caesarean section rates (i.e. making the best or most effective use of caesarean section to improve the health and well-being of women and their babies) is also a critical component of improving the quality of care during childbirth \[[@CR11]\]. This includes ensuring the availability, accessibility and affordability of caesarean section when needed by a woman and/or her baby. However women give birth, providers should ensure that care is provided with respect, maintaining dignity, and that women understand and consent to both what is happening in the moment and to what may happen in the future \[[@CR11]\].

In 2018, the World Health Organization (WHO) published evidence-based recommendations on non-clinical interventions to reduce unnecessary caesarean section \[[@CR1]\]. Evidence for the effectiveness of interventions was derived from an updated Cochrane review of 29 studies \[[@CR12]\]. This was complemented by an analysis of values, acceptability, equity, resource implications, and feasibility of the included interventions, derived from three qualitative evidence syntheses \[[@CR13]--[@CR15]\]. The guideline contains five recommendations on non-clinical interventions to reduce unnecessary caesarean section (Table [1](#Tab1){ref-type="table"}), which are designed to inform the development of national and subnational policies and protocols in this area, and should be implemented in conjunction with other interventions to improve the quality of care during childbirth \[[@CR1]\]. Table 1The three groups of interventions included in the WHO recommendations: non-clinical interventions to reduce unnecessary caesarean section \[[@CR1]\]. Interventions are grouped according to their target population: women, healthcare professionals, and health organizations, facilities or systemsA. Interventions targeted at women 1.0 Health education for women, including childbirth training workshops, nurse-led applied relaxation training programmes, psychosocial couple-based prevention programmes, and psychoeducation (*context-specific recommendation, only with targeted monitoring and evaluation*).B. Interventions targeted at healthcare professionals 2.1 Implementation of evidence-based clinical practice guidelines, combined with structured, mandatory second opinion for caesarean section indication (*context-specific recommendation, only in settings with adequate resources and senior clinicians able to provide mandatory second opinion*) 2.2 Implementation of evidence-based clinical practice guidelines, caesarean section audits and timely feedback to healthcare professionals (*recommended*)C. Interventions targeted at health organisations, facilities or systems 3.1 Collaborative midwifery-obstetrician model of care (e.g.: a model of staffing based on care provided primarily by midwives, with a 24-h obstetrician back up who provides in-house labour and delivery coverage without other competing clinical duties) (*context-specific recommendation, only in the context of rigorous research*) 3.2 Financial strategies (e.g. insurance reforms equalising physician fees for vaginal births and caesarean sections) for healthcare professionals or healthcare organizations (*context-specific recommendation, only in the context of rigorous research*)

The WHO guideline highlighted key research gaps around uncertainty in the effects of interventions, applicability of evidence to other settings, and limited evidence contributing to the guideline questions \[[@CR1]\]. In line with implementation science principles for complex interventions, the WHO guideline also highlighted that future intervention and implementation research in this area should be preceded by formative research to define locally relevant determinants of caesarean birth and potential interventions \[[@CR1]\]. Given the complex factors contributing to rising caesarean section rates, implementation research is a useful approach to engage key stakeholders across multiple disciplines to better understand and design interventions. Using an implementation research approach is particularly useful for changing organisational structures and individual behaviours around practices that may be resistant to change, including sub-optimal use of caesarean section.

In this paper, WHO is proposing a generic formative research protocol that can be adapted and implemented in different contexts to guide the design and implementation of interventions to reduce unnecessary caesarean section rates. This protocol is designed as a generic protocol for the formative stage in preparation for the implementation of targeted interventions and/or trials, and is expected to be adapted and adopted by different sites (by WHO, ministries of health, or other research partners). The protocol provides guidance and a range of tools to assist teams in this endeavour, and can be tailored for what works in different settings. Local findings based on this protocol could be used to design implementation studies and to frame implementation strategies, including formal baseline and endline assessment of the effectiveness of the implementation process as a whole. Theoretically, this formative research would represent the first phase in a multi-phase project, using different methods and approaches: Phase 1: formative phase consisting of a document review, readiness assessment and primary qualitative researchPhase 2: intervention design and preparation of implementation strategyPhase 3: intervention implementation and evaluation, including baseline and endline assessment

The objective of the overall project would be to design and implement a multifaceted strategy that is locally relevant, culturally accepted by women and providers and can be implemented effectively to reduce unnecessary caesarean sections. This protocol outlines Phase 1 of this project *only* (formative phase), to inform the development of interventions.

Conceptual framework {#Sec3}
--------------------

The WHO guideline proposes a new ecological framework for understanding the different levels of factors affecting caesarean section rates (Fig. [1](#Fig1){ref-type="fig"}) \[[@CR1]\]. This includes influences from clinical factors, women and their families, communities, health professionals and larger organisational and systems factors \[[@CR1]\]. Women receive information about pregnancy and childbirth from multiple informal and formal information sources, including their friends, families, media and internet. This information can shape their opinions and choices about their preferred mode of childbirth, where to give birth, and how to take care of their babies \[[@CR17], [@CR18]\]. Women's networks can provide them with emotional support and empowerment, and can influence their levels of fear, anxiety and uncertainty. Likewise, women's own previous birth experiences may influence her choices and preferences for subsequent pregnancies. Discussing a woman's previous birth experiences with a healthcare provider may help to provide more individualised care for a woman and ensure that she has a meaningful dialogue with her care team. These influences and experiences ultimately shape women's preferences for her preferred mode of childbirth \[[@CR13]\]. Fig. 1Ecological model to understand factors influencing caesarean section rates related to women, society, health providers, and healthcare organizations that affect caesarean section use at the local level. These factors surround the obstetric and clinical factors that also affect the frequency of births by caesarean section, which are represented in the middle by the Robson 10-group classification (reproduced with permission from \[[@CR16]\])

Health professionals working on maternity wards also shape the context of women's mode of childbirth. Providers have sets of beliefs developed from their own training and experiences regarding the intrinsic value of different modes of birth and childbirth practices \[[@CR13]--[@CR15]\]. Likewise, their training and education shapes their skillset for managing different modes of birth, their opinions regarding the necessity of reducing caesarean section rates, and their opinions and skills for managing vaginal birth after caesarean section. Providers work within the structures of care and teams within the health facility, which may impact the perceived convenience and financial rewards of caesarean birth. They must navigate decisions about patient care within the context of locally-relevant factors such as professional relationships, legal liability, and financial gain.

Organisational culture also influences caesarean section. A culture of continuous quality improvement may promote the identification of potential issues and promote action to resolve issues, such as high or increasing caesarean section rates. Committing to a practice of evidence-based childbirth care and local implementation of guidelines and protocols may influence the use of caesarean section. Leadership and promoting team-based care can improve skills to manage vaginal birth and provide a supportive learning environment. The built environment of the facility, such as the available bed space and structure of the labour ward, plays an important role in the organisation of care. A culture of medicalisation of childbirth may lead to higher than necessary rates of caesarean section, among other unnecessary interventions. Lastly, legal liability for the health outcomes of women and babies may influence the level of intervention or risk that providers are comfortable with \[[@CR14], [@CR15]\].

Interventions to reduce unnecessary caesarean section should consider these multi-level influences on the decision-making process for mode of birth. Given the multiple levels of influences, this protocol includes formative research about a package of interventions that addresses different factors contributing to unnecessary caesarean section. This protocol is designed to help local teams to select intervention(s) that are most likely to work in their settings and provide critical information on how to implement them.

Objectives {#Sec4}
----------

To explore how national, sub-national and facility-level policies and practices influence the feasibility, availability, and implementability of interventions to reduce unnecessary caesarean section;To explore the readiness of health facilities to implement interventions to reduce unnecessary caesarean sections;To explore how different interventions to reduce unnecessary caesarean section should be implemented in a specific context;To explore implementation considerations, including expectations, preferences, feasibility and acceptability of different interventions to reduce unnecessary caesarean section, from the perspectives of the following stakeholders: Women (nulliparous, and multiparous with and without previous caesarean section)Providers (midwives, nurses, doctors, administrators working on the maternity ward)Policy-makers; andTo assess potential facilitators and barriers to the implementation of different interventions to reduce unnecessary caesarean section in a specific context.

Methods {#Sec5}
=======

Project description {#Sec6}
-------------------

This study protocol outlines the formative phase activities to inform the development of interventions to reduce unnecessary caesarean section. Table [2](#Tab2){ref-type="table"} provides an overview of how to use this protocol, and Fig. [2](#Fig2){ref-type="fig"} depicts a flow chart to determine where to begin reducing unnecessary caesarean section in a specific context. The formative phase of this project has three main components: (1) document review; (2) readiness assessment; and (3) primary qualitative research. Detailed overviews of each component are described in the following sections. Table 2How to use this protocol. This table provides an overview of how to use this protocolHow can you use this guide?There are complex and multiple factors contributing to rising caesarean section rates, and these factors may vary widely between countries. Prior to implementing any interventions to reduce caesarean section rates, research should be conducted to understand women's and providers' views on why rates are increasing in a particular setting. To inform this process, WHO proposes this template for formative research that can be adapted and implemented in different contexts. Conducting this formative research will help you to identify the local reasons for increasing caesarean section rates and how to design and develop locally feasible and acceptable interventions to reduce rates.Who can use this guide?The primary audience for this guideline and research protocol template are health professionals responsible for developing regional, national, and local health protocols and policies, as well as midwives, obstetricians, nurses, medical practitioners, healthcare managers and policymakers in all settings and countries \[[@CR1]\]. Any countries, research teams or program developers who are interested and committed to reduce the use of unnecessary caesarean section in their context are welcome to use this protocol to conduct their own research.What is included in this guide?This formative research project consists of three main research activities: (1) document review; (2) readiness assessment; and (3) primary qualitative research with women, healthcare providers, and healthcare administrators. The document review and readiness assessment will help the research teams to identify important barriers and enablers about policies, protocols, practices and organization of care to describe and assess the service context ahead of implementation. The qualitative research is organized according to interventions that may reduce unnecessary caesarean section, and will help to develop key implementation considerations for each intervention. Twelve potential interventions have been identified through the guideline development process (see Additional file [1](#MOESM1){ref-type="media"}). It is envisioned that the research team and key stakeholders will select one or more interventions for potential implementation in their context, based on a prioritisation exercise. Each intervention is described in detail in a "module" that outlines the following: 1. Background and overview of the intervention 2. Supporting evidence 3. Theory of change 4. Guiding principles 5. Interview/focus group discussion guide for each participant groupThe WHO guideline recommends that multifaceted (rather than single-component) interventions are used to reduce unnecessary caesarean section. If two or more interventions are prioritised, then it is envisioned that data collection efforts can be combined for the participant groups. For example, if both interventions include a component for in-depth interviews with healthcare providers, then it would be reasonable to combine the discussion guide questions into one interview to improve efficiency.Where do I begin?Given the current state of research evidence about caesarean section rates and drivers, we hypothesize that there are two scenarios in which research teams would use this protocol (Fig. [2](#Fig2){ref-type="fig"}). Once the research team has identified which scenario they fit into, and prioritised which interventions to implement, then local ethics approval should be sought. Fig. 2Flow chart to determine where to begin reducing unnecessary caesarean section in your context

Twelve potential interventions that may influence use of caesarean section were identified through the guideline development process (see Additional file [1](#MOESM1){ref-type="media"} for a description of each intervention, theory of change, and supporting evidence). The document review (Additional file [2](#MOESM2){ref-type="media"}), readiness assessment (Additional file [3](#MOESM3){ref-type="media"}) and qualitative research focus on the potential for implementation of these interventions, as well as a background module to understand the context of preferences for mode of birth (Additional file [4](#MOESM4){ref-type="media"}). The twelve interventions are: Prenatal education and support (Additional file [5](#MOESM5){ref-type="media"})Decision-aids for mode of birth (Additional file [6](#MOESM6){ref-type="media"})Psychosocial support for women with a fear of childbirth (Additional file [7](#MOESM7){ref-type="media"})Labour companionship (Additional file [8](#MOESM8){ref-type="media"})Public dissemination of caesarean rates at a facility-level (Additional file [9](#MOESM9){ref-type="media"})Audit and feedback (including Robson classification and external review of labour and delivery records) (Additional file [10](#MOESM10){ref-type="media"})Mandatory second opinion for caesarean birth (Additional file [11](#MOESM11){ref-type="media"})In-service training and implementation of clinical protocols (Additional file [12](#MOESM12){ref-type="media"})Equalizing physician pay for vaginal and caesarean birth (Additional file [13](#MOESM13){ref-type="media"})Opinion leader education (Additional file [14](#MOESM14){ref-type="media"})Setting a goal for caesarean section rate at a facility-level (Additional file [15](#MOESM15){ref-type="media"})Policies limiting legal liability and malpractice lawsuits (Additional file [16](#MOESM16){ref-type="media"})

Study sites {#Sec7}
-----------

This study will be conducted in a set of health facilities where interventions to reduce unnecessary caesarean section are planned to be implemented. This protocol is designed to be applied to both public and private health facility contexts. The recruitment of participants (particularly women) may need to be modified if this protocol is implemented in contexts with a large private health sector, as it is possible that women may attend public facilities for antenatal care (where recruitment would take place) but give birth in a private facility. These considerations should be discussed with the country research team prior to implementation and addressed in site specific protocols. Some changes may be required to ensure the protocol is relevant for specific sites.

Document review {#Sec8}
---------------

Using a structured approach to identify important barriers and enablers to implementing interventions to reduce unnecessary caesarean section will help to ensure that important barriers are not overlooked, and that important enablers are considered in the implementation plan \[[@CR19]\]. These barriers and enablers may be national, regional, or contextually-specific, and therefore dependent on local circumstances to inform judgments about what decisions and actions to take for implementation \[[@CR20]\]. For the purposes of this study, "local" refers to facility, district, subnational and national levels, and the goal is to identify important factors for implementation considerations \[[@CR20]\]. For example, this could include national guidelines, professional policies, professional responsibilities (which cadre of providers make decisions about interventions), capacity of the health facilities and system, the availability of providers and equipment, political traditions or other cultural norms, costs of implementation, and the characteristics of the implementation area and of those who reside there \[[@CR20]\]. This information is useful to assess the applicability and use of global reviews of effectiveness to the local context \[[@CR12]\]. Furthermore, this information can inform assessments of the impact of the intervention, inform judgments about the likely values and preferences of users and providers, determine what resources are available and what might need to be sourced, and suggest how the sustainability of the intervention(s) may be maintained after the end of the formal implementation project \[[@CR20]\]. Local information to address these topics may be obtained from several different sources, such as reviewing policy documents and existing research on caesarean section conducted in a similar context \[[@CR13], [@CR14]\], as well as through qualitative research with key stakeholders (explained in detail in this protocol).

For this study, the starting point for exploring the local context is through a document review of the relevant resources to answer key questions about the context of maternity care and caesarean section (full document review form located in Additional file [2](#MOESM2){ref-type="media"}). The document review should be conducted systematically in order to ensure that important data are not omitted or overlooked. The protocol follows the principles of evidence-informed policy-making outlined in the SUPPORT tools to ensure that information from the local context is adequately considered \[[@CR20]\].

Readiness assessment {#Sec9}
--------------------

After the document review, the local team will be better informed to conduct the readiness assessment. The readiness assessment will allow the team to describe and assess the service delivery context ahead of implementation, and may be carried out concurrently with the qualitative research in each study site. Providing a systematic approach to assessing readiness will ensure that the local situation informs and tailors the intervention(s) in a way that is suitable for implementation in that context. Responses to the domains in the readiness assessment will be combined with the findings from the qualitative research to identify and prioritise barriers and to develop potential multifaceted interventions and considerations for implementation. The readiness assessment template is available in Additional file [3](#MOESM3){ref-type="media"}.

Qualitative research {#Sec10}
--------------------

To meet the study objectives, qualitative research methods will be used, specifically in-depth interviews (IDIs) and focus group discussions (FGDs) among different cadres of stakeholders, including (at a minimum) women, healthcare providers, and administrators. It may be appropriate to include other key stakeholders, such as partners, husbands, family members, community influencers or service funders, depending on the local drivers for caesarean section rates. The appropriate mix of stakeholders will be identified by the local research team in consultation with clinical staff and community members. The purpose of these IDIs and FGDs is to explore implementation considerations for interventions to reduce unnecessary caesarean section (expectations, preferences, feasibility, and acceptability), facilitators and barriers to successful implementation, and what the components of the intervention should look like in a specific context.

### Participants and recruitment {#Sec11}

The following participants are proposed: ***Maternity service users***, including: Pregnant nulliparous womenPregnant multiparous women with a previous caesarean sectionPregnant multiparous women without a previous caesarean section***Maternity service providers***, including: Obstetricians and other doctors working on the maternity ward, including trainees, medical officersMidwives and/or nursesOther skilled birth attendants as appropriate***Facility administrators***, including: Matron-in-charge of the labour wardHead of obstetricsMedical directorOther administrators such as head of finance, legal director.

In each site, we suggest that all three main groups of participants are included, though specific sub-groups may vary depending on who is most likely to influence the use of caesarean section locally. For example, in some contexts it might be appropriate to include other groups of maternity service users such as partners/husbands, other family members, or community leaders.

Pregnant women aged 18 to 49 years who attend antenatal care will be invited to participate in FGDs. If appropriate in a given context, pregnant adolescents (e.g. aged 15 to 17 years) may also be included, for example in settings where adolescent pregnancy rates are high, or where pregnant minors are considered emancipated. The local research team will ensure that a diverse group of women are included, including a mix of urban/rural, parity, age, ethnicity and religion, in order to account for the views of multiple end users. The research teams will facilitate contact with women during their visit to the health facility for antenatal care. In the appropriate area of the health facility (e.g.: antenatal care waiting area and patient rooms) informational materials (in appropriate local languages) about the study will be displayed, such as posters and pamphlets using visual information to ensure accessibility of information. The informational materials will contain information about the study, eligible participants, and how to participate. To help facilitate recruitment and participation, at least one researcher will be on site, and they will not be a part of the staff taking care of the patient (and ideally, not a clinician). This will help to ensure that consent to participate is not influenced by power imbalances.

We have defined ***providers*** as doctors, nurses, midwives, and other skilled birth attendants working on the maternity ward in the study facilities. These providers will be invited to participate in IDIs. The research team will ensure that, to the extent possible given health workforce constraints, a diverse group of providers are interviewed in each facility, including by age, gender, and years of experience. We have defined ***administrators*** as those working as managers on the maternity ward or health facility (e.g.: medical/clinical director, head of obstetrics, matron-in-charge, and finance/legal officers). These administrators will be invited to participate in IDIs. Given the small number of people in these leadership positions, we do not expect that it will be possible to stratify by additional sociodemographic characteristics. Providers and administrators will be contacted at their place of work in the study hospital. In the appropriate area of the health facility (e.g.: staff break room or resting area), informational materials about the study will be displayed, such as posters and pamphlets. The informational materials will contain information about the study, eligible participants, and how to participate. Potentially eligible participants who are providers or administrators may also be identified from staff records, then contacted on an individual basis to participate (e.g.: via email or telephone).

Each individual will be provided with information about the study and invited to participate. If they agree to participate, they will be asked to provide consent. All IDIs and FGDs will take place in a private setting and will be audio recorded. IDIs are anticipated to last from 20 to 60 min (depending on the number of modules/interventions included), and FGDs are anticipated to last approximately 60 min (although this may be longer in some contexts). IDIs and FGDs will be facilitated by the research teams. For the FGDs conducted with women, the research assistants will be female.

### Sampling {#Sec12}

Maximum variation sampling will be used to achieve a diverse sample of participants, to make sure that the findings are a reasonable reflection of the views and experiences of local stakeholders. This method uses pre-specified parameters to stratify the sample \[[@CR21]\] and encourages recruitment and sampling based on diversity. Table [3](#Tab3){ref-type="table"} outlines the sampling grid with the stratification proposed for conducting IDIs with providers and service users, for each facility included in the study. In each of the study facilities, healthcare providers will be sampled based on their cadre, such as nurse/midwives or doctors/specialists. In each facility, facility administrators will be selected based on the managerial organization of the facility. We expect the type or designation of facility administrators to vary by facility, but at the minimum would include the medical administrative head of the facility, the head of the obstetrics and gynaecology department, and relevant administrative staff responsible for financial and legal matters. Table 3Sampling grid per study facilityn (per study facility)Providers3--6 IDIs Nurses/midwives1--2 IDIs Doctors1--2 IDIs Administrators1--2 IDIsUsers3--6 FGDs Pregnant nulliparous women1--2 FGDs Pregnant multiparous women with a previous caesarean section1--2 FGDs Pregnant multiparous women without a previous caesarean section1--2 FGDs

Depending on the scale of implementation, IDIs with users (women) may either be conducted in all of the study facilities, or in a subset of the study facilities. For example, if ten facilities are included in this study, then it may be more feasible to conduct IDIs with users in four or five facilities, provided that there is not expected to be substantial variation in the characteristics of users (for example, if two or more facilities are located in the same city). This subset of facilities should be chosen to ensure diversity between facilities, such as by geographical region, urban/rural location, or level of care (e.g.: secondary/tertiary or district/state levels). Efforts will be taken to have a diverse sample of users, including nulliparous and multiparous women, older and younger women, and women of different religions or ethnicities.

The proposed sampling grids (Table [3](#Tab3){ref-type="table"}) will guide the data collection process; however it is advisable for data collection to continue until no new insights emerge (the point of data saturation). If this point is not reached after data collection with the pre-specified number of participants, more participants should be recruited until the team agrees that saturation has been reached. Sampling may also need to be adjusted if minority groups (e.g. based on religion, ethnicity, migration status, Indigeneity, etc) are specified as key populations. These adjustments will be made on a site-specific basis. Once the IDIs and FGDs are conducted, the study participants will not be followed up on an individual basis, unless member-checking occurs.

### Follow-up procedures {#Sec13}

After the completion of data collection, transcription and translation (if necessary), a data analysis workshop will be held in order to facilitate analysis and interpretation of findings at a local level. This workshop should be facilitated by the research teams and include key stakeholders such as hospital staff, community members, and women\'s groups. The workshops will assist in refining which interventions and approaches may work best and how they could be put into practice. The emerging findings from the providers and administrators will be fed back to and discussed with the facility teams during the data analysis process to improve trustworthiness of the interpretation. The findings will be discussed with different stakeholders and these findings will be used to inform the development of the implementation research intervention. The research findings will also be communicated back to the community members, for example through presentations, group meetings, posters in the facility, or (when available) through mobile technologies and social media..

### Study instruments {#Sec14}

The instruments include a document review form, readiness assessment form, and semi-structured interview guides. Eligible individuals will also complete a consent form prior to participation. The instruments are available in Additional files [2](#MOESM2){ref-type="media"}, [3](#MOESM3){ref-type="media"}, [4](#MOESM4){ref-type="media"}, [5](#MOESM5){ref-type="media"}, [6](#MOESM6){ref-type="media"}, [7](#MOESM7){ref-type="media"}, [8](#MOESM8){ref-type="media"}, [9](#MOESM9){ref-type="media"}, [10](#MOESM10){ref-type="media"}, [11](#MOESM11){ref-type="media"}, [12](#MOESM12){ref-type="media"}, [13](#MOESM13){ref-type="media"}, [14](#MOESM14){ref-type="media"}, [15](#MOESM15){ref-type="media"} and [16](#MOESM16){ref-type="media"}.

### Data management and quality assurance {#Sec15}

Prior to data collection, a training session will be conducted for all the research teams. We suggest that this training workshop is up to 3-5 days in duration to cover the background of the project, research design, manual of operations, review and pilot the study tools, ethical considerations, informed consent, and project implementation plan. Depending on the composition of the research team, this may include country PIs, social scientists, research coordinators, research assistants, transcribers/translators and any other relevant team members. This training session will ideally build the research capacity in each site, guide all involved in the study in to the objectives of the study, ethical and governance considerations and data collection procedures. It will cover practice sessions with the tools, as well with undertaking recruitment and consent procedures appropriately.

During the data collection period, principal investigators will be in constant communication with the research assistants in the field in order to respond to any issues that arise during data collection. Ideally, transcription will occur in parallel to data collection and will be shared on an on-going basis with the study team to ensure the quality of the data and to determine if certain themes need to be further explored. This may include providing feedback on topics that could be probed more deeply during future interviews, identification of areas for improvement, and facilitating dialogue with the country teams regarding saturation of data.

All digitally recorded qualitative data will first be transcribed verbatim in the original language used for collection using a structured format. Verbatim transcription will be performed close to the time of completion of the interviews to maintain the originality of the interview without loss of themes. Ideally, the person transcribing the data will be the same person who conducted the interview to improve trustworthiness of the data. If translation is needed, the research team will collectively decide on the most appropriate time to translate, which will depend on the study context, considering the following options: **Translate all study transcripts into a mutually intelligible language prior to analysis**: in situations where the research may have been conducted in dialects or local languages that are not fully understood by all members of the research team.**Conduct analyses in local or contextually-relevant language and translate final themes and key quotations for dissemination**: in situations where the research team fully understands the language(s) used for data collection, in order to help preserve the linguistic nuances.

Back translation should be conducted on a subset of transcripts or analytic units in order to validate the translations. Observations and assessments during interviews will be written up as field notes. The transcripts will be complemented with notes taken during the interviews. Data transcription will be performed under the supervision of the designated social scientist who will review all transcripts for completeness.

### Data analysis {#Sec16}

It is recommended that the qualitative data are analysed and interpreted using a thematic analysis approach \[[@CR22]\]. A thematic analysis approach was chosen to identify, analyse and report patterns and themes within the data \[[@CR22]\]. The thematic analysis will be performed according to the following steps: (1) organizing the data; (2) generating categories, themes, and patterns; (3) testing emergent hypothesis; and (4) searching for alternative explanations. The research team will conduct a thematic analysis to explore findings related to the objectives of the study. The team will explore common themes that span geographic and cultural differences while noting important differences across settings that need to be accounted for during the implementation phase. Throughout data collection, data analysis will take place in parallel to the point of data saturation. This close collaboration between the qualitative research team, the lead social scientists, and the data collectors will ensure quality analysis and interpretation of the data across sites and has proven to be an efficient process in previous studies coordinated by WHO \[[@CR23]--[@CR29]\].

### Researcher reflexivity {#Sec17}

Throughout the study design, analysis and interpretation process, the research team should reflect and discuss how their own training, life experiences, and perspectives may influence the analysis process (reflexivity). Considering reflexivity of the research team is a key component of conducting qualitative research, and should be reflected on throughout the project on an ongoing basis (including research design, selection of co-investigators, data collection training, analysis, interpretation and write-up). Given the expected multi-disciplinary nature of the research team (which may include, for example, obstetricians, social scientists, and maternal health researchers), we expect that the process of reflexive dialogue will yield enriching discussions about how to best design the interventions to reduce unnecessary caesarean section in a manner that accounts for the preferences and needs of women, healthcare providers, and healthcare administrators.

Research team composition {#Sec18}
-------------------------

In all cases, teams should involve project staff who are skilled at both quantitative and qualitative data collection, analysis, and interpretation, and stakeholders who can take the standpoint of local service users, community influencers. To ensure feasibility, reliability, and validity of the project, we suggest a diverse research team composition consisting of the following individuals. A principal/lead investigator whose responsibility is overall coordination and leadership. A lead social scientist with experience in qualitative data collection and analysis to coordinate the qualitative component and understand social science implications of findings. Facility-level research coordinators at each study site to act as the gate-keeper for the facility-based data collection (for example, this may be an obstetrics trainee, medical officer, or midwife/nurse). Research assistants to conduct the qualitative interviews (ideally female research assistants with a non-clinical background for data collection with women, and research assistants with some clinical knowledge or experience for data collection with providers). The team may also need transcribers and translators for the qualitative component, or research assistants may also be able to do these tasks.

Discussion {#Sec19}
==========

Gender, social equity and rights {#Sec20}
--------------------------------

All women have the right to high quality, respectful care during childbirth, and healthcare services need to be structured and organized in a fashion that helps protect and promote these rights. Overuse of interventions that are not needed undermines these rights, as does underuse of required interventions. This protocol is offered to those who aim to understand and improve how to implement interventions to reduce unnecessary caesarean section. Feminist and gender theories on human reproduction have historically struggled to understand and explain why some women actively pursue medical interventions during childbirth, including caesarean section. Contemporary feminist engagement with the medicalization of childbirth may view women who seek caesarean sections as relinquishing control to medical professionals, or consider why some women feel positive and empowered by relinquishing control \[[@CR30], [@CR31]\]. For example, a study conducted in India found that young women may seek caesarean birth as a means of gaining control over their bodies during the postnatal period, as their in-laws allowed them to have a longer recovery period after the birth \[[@CR32]\]. In other settings, such as Brazil, women may view caesarean birth as the norm, and place value on caesarean birth as the highest quality of care attainable to them \[[@CR33]\]. In Taiwan, women have conceptualised caesarean birth as a means to avoid "suffering twice" from the pain of labour and childbirth, and potential complications of vaginal birth on future sexual pleasure \[[@CR34]\]. Therefore, some women may seek caesarean birth as a means to manipulate societal structures of power and gender inequality \[[@CR33]\].

Public health research has demonstrated that women's preferences for and knowledge of caesarean section is highly influenced by their sociocultural contexts, including the perspectives of their peers, families, religious communities, and the healthcare systems that they interact with \[[@CR35], [@CR36]\]. These entities can shape the way that women feel about their own bodies before, during and after pregnancy, such as the expectation of "returning to normal" after birth. This suggests that some women's preferences for caesarean birth may be influenced by implicit socialisation by dominant values \[[@CR34]\]. Feminist arguments emphasize the need to understand these influences and values, but also allow space for women to make choices over their bodies. A key challenge is ensuring that women can make informed choices based on adequate and accurate information of the benefits and risks of caesarean section, and to understand how these choices can be influenced by hospital or provider interests that may be rooted in patriarchal structures of medicine \[[@CR37]\].

Research has demonstrated the existence of substantial within country economic inequalities in caesarean section across 72 low- and middle-income countries, where caesarean section rates were lowest in the poorest wealth quintile (median 3.7%) and highest in the richest wealth quintile (median 18.4%) \[[@CR7]\]. Boatin and colleagues hypothesized that these inequalities may be due to inadequate access in emergency obstetric care among the poorest groups, and higher use of caesarean section without medical indication among the richest groups \[[@CR7]\]. The protocol we offer in this paper will contribute to addressing these inequalities by providing foundational evidence on how to best design and implement interventions to reduce unnecessary caesarean sections, from the perspective of all relevant stakeholders, including pregnant and postnatal women, and junior front-line staff. Many of the proposed interventions have the potential to reduce inequalities, and promote health equity, although this has not yet been explored in the literature. For example, audit and feedback cycles may help to ensure that all women who have a medical indication for caesarean section receive one. Likewise, group therapy and decision aids for women may be particularly useful to women with a fear of childbirth or women with a previous caesarean section.

For each context that this project is implemented in, the intention is for the research team to consider how to include participants with different backgrounds and experiences. For example, when identifying groups of women to participate in the qualitative research, care should be taken to include women from different ethnic/racial groups, religions, and geographical residence. This will help to ensure that diverse perspectives are included when developing future interventions, which may help to reduce any existing inequalities in use of or access to caesarean section. Broad participation criteria should also ensure the inclusion, as far as possible, of all cadres of healthcare providers and women with different life situations (including religion, sexual orientation, socioeconomic status, ethnicity, age). Sub-groups of healthcare providers or women could include adolescents, unmarried women, women of different ethnicities, migrant women, women who are HIV positive, and junior staff who are not in positions of power. We consider it important to ensure the selection of participants does not discriminate against any group, as women in this category may be at greater risk of receiving poor quality care in the facility. If such women are included, they will be protected by the universal standards of confidentiality and privacy that apply to all participants. However, all women, including these vulnerable groups, should be free to refuse to participate, both confidentially and without prejudice.

Ethical considerations {#Sec21}
----------------------

All potential participants will receive information about the study in their language of choice, conforming to ethical requirements for research involving human subjects. The language should be easy to understand and free of technical jargon. Participants will be given sufficient time to reflect on the information and ask questions. Those who consent to participate in the study will be requested to sign the informed consent form, and it will be made clear that they are free to withdraw from the study at any stage without risk of any negative consequences. For women with low levels of literacy, an impartial witness will be present during the entire informed consent process. Both the witness and the individual discussing the consent will sign and date the consent form. The contact details of the local investigators, including telephone numbers, will be made available to the participants should they require further information and assistance.

The study does not involve any intervention. Participants will not experience any direct and/or immediate benefits for participating in the study. However, this study aims to collection information to inform the implementation phase of a project to reduce unnecessary caesarean section which ultimately has the potential to improve the quality of care around childbirth in the future. Study participants and other women using or intending to use facilities for childbirth will benefit from the increased scientific knowledge on this topic, which will ultimately promote high-quality, woman-centred care in the facilities. Improving societal knowledge on this topic will improve the awareness of quality of care in maternity services.

Other safeguards include the use of unique participant numbers on all study forms, and ensuring that interviewers and data collectors are not current or previous employees of the study facility. Study participants will receive a reimbursement to cover their transportation to the venue of the interview, if applicable. The value of this payment will be determined in consultation with the research teams, to ensure that it does not constitute an inducement. Refreshments will be available during focus group discussions.

This protocol has been adapted for implementation in Argentina, Burkina Faso, Thailand, and Viet Nam as part of the \"Appropriate use of Caesarean section through **QUALI**ty **DEC**ision-making by women and providers\" (QUAL-DEC) project \[[@CR38]\]. In the QUALI-DEC project, we have used the readiness assessment, document review, and adapted the qualitative modules specific to the intervention components: (1) opinion leader education to implement clinical practice guidelines, (2) labour companionship, (3) decision-analysis tool for mode of birth, and (4) caesarean section audit and feedback.

Supplementary information
=========================

 {#Sec22}

**Additional file 1.** Interventions that may reduce the rate of unnecessary caesarean sections. Twelve potential interventions that may influence use of caesarean section were identified through the WHO guideline development. This file provides a description of each intervention, theory of change, and supporting evidence for each potential intervention. **Additional file 2.** Data collection form: document review. **Additional file 3.** Data collection form: readiness form assessment. **Additional file 4.** Qualitative module 0: Background and understanding context of preferences for mode of delivery. **Additional file 5.** Qualitative module 1: Prenatal education and support. **Additional file 6.** Qualitative module 2: Decision-aids for mode of birth. **Additional file 7.** Qualitative module 3: Psychosocial support for women with fear of childbirth. **Additional file 8.** Qualitative module 4: Labour companionship. **Additional file 9.** Qualitative module 5: Public dissemination of caesarean section rates at a facility-level. **Additional file 10.** Qualitative module 6: Audit and feedback including external review of labour and delivery records and use of Robson classification as a feedback too. **Additional file 11.** Qualitative module 7: Mandatory second opinion before conducting a caesarean section. **Additional file 12.** Qualitative module 8: In-service training and implementation of clinical practice guidelines. **Additional file 13.** Qualitative module 9: Equalising physician pay for vaginal and caesarean birth. **Additional file 14.** Qualitative module 10: Opinion leader education. **Additional file 15.** Qualitative module 11: Setting a goal for caesarean section rate at a facility-level. **Additional file 16.** Qualitative module 12: Policies limiting legal liability and malpractice lawsuits.

FGD

:   Focus group discussion

IDI

:   In-depth interview

WHO

:   World Health Organization
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